Summary The outcome of treatment by age and socio-economic status was examined for 1,588 women with invasive cancer of cervix resident in the West of Scotland and diagnosed between 1980 and 1987. There was no difference in prognosis according to either variable once analysis was controlled for stage at presentation, treatment type and tumour grade. Tumour histology, date of treatment and health board of residence had no significant effect on survival independent of other variables.
A strong correlation was found between socio-economic status and the incidence of cervical cancer in the West of Scotland. Women aged 45 and over and living in deprived areas were more likely to present with later stage tumours and to survive less well than younger patients from the more affluent parts of the region. Any additional resources which may be made available for cervical cancer screening should be directed more effectively towards those most at risk.
Differences in survival between different groups of cancer patients may be due to inequalities in the provision of, or access to, medical care. They may also reflect variations in tumour histology and grade, or differences in stage at presentation which may be related to characteristics such as social class and age. The extent to which socio-economic variables might be associated with delay in diagnosis and thus outcome of treatment is of particular concern for planning hospital and community services for future patients.
Mortality from cancer of cervix in women aged under 45 has been increasing for some time (Cook & Draper, 1984) . While young age has been associated with improved survival from cancer of cervix in two British studies (Meanwell et al., 1988; Russell et al., 1987) , Junor et al. (1989) found that after controlling for stage there was no difference in survival with age. Although increased mortality in younger women may be due simply to increased incidence caused by cohort effects such as those described by Osmond et al. (1982 Osmond et al. ( , 1983 , this finding is not inconsistent with the suggestion that a more aggressive form of the disease may be affecting younger women (Elliott et al., 1989) , or with the effect of other variables on survival. Both of these questions are of sufficient importance to warrant further study within a multivariate framework.
Swedish research over a 19-year period from 1961 to 1979 has shown a positive relationship between lower social class (occupationally defined) and poorer survival from both cervix and breast cancer (Vagero & Persson, 1987) . The OPCS Longitudinal Study (Kogevinas, 1990 ) also recorded a significant difference (P<0.05) in case fatality for cervical cancer between manual and non-manual workers, though not between council tenants and owner occupiers (Kogevinas et al., 1991) . In studies of survival from cancer of cervix carried out in Sheffield and Southeast England (Milner & Watts 1987; Murphy et al., 1990) no significant difference in outcome was found, irrespective of whether social status was defined by occupation or area of residence. The much higher levels of deprivation encountered in Scotland compared with England and Wales, however (Carstairs & Morris, 1989) The socio-economic status of each patient was derived from her postcode sector of residence using the seven categories of deprivation devised by Carstairs and Morris (1991 pp.11-13) (Figure 1 ). These were based on an unweighted average of the four 1981 census variables of access to a car, male unemployment, overcrowding and semiand unskilled manual occupation. A residence based measure of socio-economic status was chosen in preference to one defined in terms of occupation alone since for many women information on employment is either unavailable or inaccurate.
Age standardised cancer registration ratios were calculated for each category of socio-economic status using age specific rates for the study area as a whole. No adjustment for calendar period could be made since population data for postcode sectors were available only for 1981. Logistic regression analysis was used to estimate the risk, by age and socio-economic status, of presenting with a tumour of stage II or worse.
Survival analysis was carried out using logrank and Cox regression methods (Peto et al., 1977; Cox, 1972) on survival by age and socio-economic status to 5 years from date of treatment. Eighty three per cent of patients were followed up for at least this length of time. Analyses were controlled for stage at presentation (as defined by the International Federation of Gynaecology and Obstetrics (FIGO)), histology, tumour grade, health board of residence, date of treatment and treatment type. Regional lymph node involvement was investigated in fewer then half of all cases and was excluded from analysis.
Results
A strong correlation between socio-economic status and the incidence of cervical cancer in the West of Scotland is indicated in Table I . Although 95% confidence limits for the more affluent categories, with many fewer cases, are wide, women living in the poorest areas of the West of Scotland were are almost three times the risk of developing this disease than those in the most prosperous parts of the region.
Older patients presented with later stage tumours than those in younger age groups (Table II) . Eighty per cent of cancers in those aged under 35 were staged I or II compared with 32% in women aged over 75. There was no significant relationship between age at diagnosis and either histology or tumour grade (Table III) , although more patients presented with poorly differentiated tumours in 1986/87 than in 1980/ 81 (Figure 2 ).
Stage at presentation was related to socio-economic status, but not to the same degree as for age (Table IV) . As many as 54% of patients in the most affluent areas (deprivation category 1) presented with stage I tumours, compared with 33% overall, but otherwise differences were small. When early (I, II) and late (III, IV) stage tumours were considered together, however, there was a clear distinction between deprivation categories 1, 2 and 3 (above average and affluent) and 5, 6 and 7 (below average and deprived). A slightly above average proportion of women in the poorest areas of the West of Scotland (deprivation category 7) had their tumours detected in the earliest stage. Younger women had a significantly better prognosis than those in older age groups (Table V) These proportions converged, however, to 55 and 52% respectively after 5 years (X2 for trend 1.76, P<0.19). Socioeconomic status had no effect on survival once analysis was controlled for stage.
Within the Greater Glasgow health board area, which contained the greatest contrasts in socio-economic status within the study area, 5-year survival ranged from 59% among those patients living in the more affluent areas to 52% for those in more deprived districts (X2 for trend 2.80, P<0.10) (Figure 4 ). Differences were most pronounced at one year (83 and 73% respectively), although statistical significance at the 1 percent level was lost as a result of a substantial reduction in sample size (X2 for trend 3.81, P<0.06).
Regression analysis using the Cox proportional hazards model showed neither age nor socio-economic status to be significant predictors of survival after controlling for stage, treatment type and four other variables (Table VII) (Dixon, 1985) , with age and deprivation category as independent categorical variables. ' s z ' ; : . z t ! > . e . : . , . * _ 8 $ f > ; , i , . j l ? The incidence of invasive cancer of cervix in the West of Scotland varies considerably with socio-economic status. The disease is most common among women living in deprived areas. There is an almost threefold difference in incidence between the most, and least, affluent parts of the region. Two previous studies in Wales and the United States have shown similar differences in prevalence and in relative risk respectively (Sweetnam et al., 1981; Fasal et al., 1981) . In this present study we have also shown that patients from less affluent areas who develop cancer of cervix are less likely to present with early stage disease (FIGO Stage I or II). Differences in stage at diagnosis accounted for almost all of the observed differences in survival by socio-economic status, both in Glasgow and in the West of Scotland as a whole. There is no evidence for a separate role for social status in determining survival independent of its relationship with tumour stage, as has been suggested elsewhere (Walker et al., 1985) .
A higher proportion of stage I tumours among patients living in the most affluent postcode sectors (deprivation (Dixon, 1985) .
categories 1-3) may reflect the success of screening initiatives in general practice within those sections of the community where the expectation of good health is high. Incidental take-up of screening in the course of ante-natal care is the likeliest explanation for a slightly above average proportion of stage I tumours among patients from the poorest areas of the West of Scotland (deprivation category 7). Most of these areas are located in the north and east of the city of Glasgow where birth rates are particularly high (Registrar General for Scotland, 1991). Older women are less likely to be screened incidentally by routine medical examination at family planning clinics or in the course of ante-or post-natal care, or to consult their doctor for gynaecological problems (Mamon et al., 1990) . Well organised cervical screening programmes have brought about a considerable reduction in deaths from cervical cancer. Mortality has been reduced by the prompt detection and treatment both of pre-cancerous changes and of early stage cancer. These effects have been most striking in the Nordic countries (Laara et al., 1987) . In the UK the effects of screening have been less dramatic, but substantial reductions in mortality have followed the introduction of well conducted screening programmes in populations such as that of the Northeast of Scotland (MacGregor et al., 1985; Duguid et al., 1985) .
A higher incidence of invasive cancer of cervix in the most disadvantaged areas may reflect lifestyle factors such as sexual behaviour and smoking but may also be due to a failure to detect pre-cancerous changes by screening. A recent evaluation of breast cancer screening in Edinburgh showed attendance rates of between 60 and 67% for practices in areas of high socio-economic status, compared with 45 to 54% for those in the poorest areas (Roberts et al., 1990) . Similarly, the tendency towards later stage at diagnosis among older, and to a lesser extent, poorer, patients suggests these individuals are not being screened effectively. These hypotheses are supported by the records of two general practices serving patients from very different socio-economic backgrounds. Out of a total of 2126 women aged between 23 and 70 and resident in Bearsden and Milngavie district, an affluent suburban area on the northwest edge of Glasgow (deprivation category 1), only 17% had no record of ever having a smear (personal communication, Dr Michael Kent, Milngavie General Practitioner). This figure compared with 46% of a similar number of women resident in the catchment area of an inner city health centre 5 miles to the southeast (deprivation categories 6 and 7) (personal communication, Prof J.H. Barber, University of Glasgow).
The cervical screening programme in the West of Scotland needs to reach that part of the female population most at risk. On the evidence of our study, this would include all those aged over 45, and in particular that section of this age group living in deprived areas.
